Analysis of normal and mutant forms of human adenosine deaminase - a review.
A deficiency of the enzyme adenosine deaminase is associated with an autosomal recessive form of severe combined immunodeficiency disease in man. The molecular forms of the normal human enzyme have now been well characterized in an effort to better understand the nature of the enzyme defect in affected patients. In some human tissues adenosine deaminase exists predominantly as a small molecular form while in other tissues a large form composed of adenosine deaminase (small form) and an adenosine deaminase-binding protein predominates. The small form of the enzyme purified to homogeneity by antibody affinity chromatography is a monomer of native molecular weight of 37,600. The adenosine deaminase-binding protein, purified by adenosine deaminase affinity chromatography, appears to be a dimer of native molecular weight 213,000 and contains carbohydrate. Based on direct binding measurements, chemical cross-linking studies and sedimentation equilibrium analyses, small form adenosine deaminase has been shown to combine with purified binding protein in a molar ratio of 2:1 respectively to produce the large form adenosine deaminase. Reduced, but widely ranging levels of adenosine deaminating activity, have been reported in various tissues of adenosine deaminase deficient patients. Further, the characteristics of this residual enzyme activity have been analyzed immunochemically to substantiate genetic heterogeneity in this disorder. While many types of immunodeficiency are currently recognized in man, in most cases the molecular defect is unknown. The discovery of a deficiency of the enzyme, adenosine deaminase, ADA, (EC 3.5.4.4), in some patients with severe combined immunodeficiency disease represented an early clue to the pathogenesis of immune dysfunction at the molecular level 1-4. Affected patients with markedly reduced levels of ADA exhibit a defect of both cellular and humoral immunity characterized clinically by severe recurrent infections with a fatal outcome if untreated. Attempts to elucidate the nature of the genetic mutation(s) leading to the reduction of ADA activity in these immunodeficient patients have been complicated in part by an incomplete understanding of the nature of ADA in normal tissues. In this review we will consider the structural characteristics of the normal and mutant forms of ADA as they are currently understood.